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Abstract of RU21 33550 

FIELD: step-by-step control of miscellaneous digital servo mechanisms for various control systems. 
SUBSTANCE: pulse distributor has three-bit counter, four concurrently operating multiplexors, four 
pairs of D flip-flops, each pair being parallel- interconnected and connected to output of respective 
multiplexor, 4AND-NOT gates, RS flip-flop, one-shot multivibrator, control time step length shaper, and 
two delay circuits. EFFECT: improved reliability and reduced time of tests of drives built around 
stepping motors. 4 dwg 



Data supplied from the esp@cenet database - Worldwide 



» » 



THIS PAGE BLANK (uspto) 




(19) (11) 



(51) MI"1K 6 



2 133 550 
H 02 P 8/00 



(13) 



C1 



POCCH&CKOE ArEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 



( 12 > OflUCAHUE H30BPETEHHA K flATEHTy POCCHl/ICKOkl cpEflEPAL jklM 



7) 
C 

K> 
— k 
CO 
CO 
Ol 

cn 
o 



(21), (22)3aflBKa: 98103908/09, 03.03.1998 

(46) flaTa ny6jiMKai4MM: 20.07.1999 

(56) CcbUiKu: SU 1474822 A1, 23.04.89. SU 1624656 
A1 , 30.01 .91 . SU 1 677842 A1 , 1 5.09.91 . SU 
1711317 A1, 07.02.92. US 4703244 A, 27.10.87. 

(98) Aopec Ana nepenncioi: 

141070, MocKOBCtcan o6rt.. Koponee, y/i.JleHMHa 
4a, PKK "3Heprnq" mm C FlKoponeBa, oraen 

npOMblUUieHHOM CO&CTBOH HOCTM m M HHOBaTM kh 



(71) 3anBHTe/ib: 

AKi4MOHepHoe o6mecrBo OTKpwroro Tuna 
PaKeTHO-KOCMMMecican jcopnopaijMn 'dHepmo* 
m m . C . n Koponeea 

(72) M3o6peTaTenb: CTonnoe B.B. 

(73) naTeHToo6naflaTenb: 

AKMMOHepHoe o6mecTBo oTKpbfroro Tuna 
PaKeTHo-KocMUHecacan k op no pa una "3Heprnq" 
MM.C.n.KoponeBa 



(54) PACnPEflEJlMTEJlb HMnyflbCOB f\S\n yriPABJTEHHH METUPEX<t>A3HblM lUAfOBblM flBUfATEJlEM 



(57) PecpepaT: 

YcTpoficTBO npeflHaaHaMeHO fln« 
noiuaroBoro ynpasjieHMR paannMHUMM 

AUCKpeTHblMM MCnOJlHMTOJIbHblMM MeX3HH3MaMH, 

ncnorib3ytoLi4MMH ujaroBue aneiapooBkiraTeji^i 
(Lilfl), n MO>KeT 6biTb npHMeHeHO 8 cocTaBe 
ynpaBJiflK>mnx CMCTeM b paanvmHbix o6nacTRX 

T6XHHKM. TeXHMMeCKMM pe3yflbTaTOM RBJIfieTCfl 

noBbiuueHMe HaAeawocTH npouecca McnbiTamiM 
npuBOflOB CTP, nocTpoeHHbix Ha 6aae lilfl, npn 
OAHOBpeMeHHOM coKpaii^eHMM o5iuero speMeHU 

MCRblTaHUM. yCTpOMCTBO COAep>KVlT 

TpexpaapnflHbtfl chbtmhk, MeTbipe napanne/ibHO 
pa6oTaiomnx MynbTun/ieKcopa, neTwpe napw 
D-TpurrepoB, npuwevi b io)kaom nape Tpurrepbi 
coeouHeHbi nocjieAOBaTe/ibHO h ta^nan napa 
noflcoeAMHeHa k suxoAy cooTBeTCTByiomero 
MyribTunneKCOpa, 3/iSMeHT 4H-HE, RS-Tpurrep, 



)«AyiAnfi My^bTHBn6paTop, cpopMkipOBaTerib 
AnnTe/ibHOCTM Tama ynpaBJieHwfl, ABa 
a/ieiwieHTa 3aAep5KKM. 4 nn. 
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H3o6peTeHne othocmtcr k 3/ieicrpOTexHMKe m 
MOJKeT 6biTb HcnojibaoBaHO b j^hckpqthom 
3JieKtponpnB0fle. nocrrpoeHHOM na 6a 3e 
MerbipexTairrHoro maroBoro flBwraTenn. . 

HsBecTSH pacnpeAenMTe/ib nwirrynbCOB Ana 
ynpaBJieHns MeTbipexTaKTHbiM uncppoBWM 
aneKTponpuBOAOM (311), BunojiHeHHbiR Ha 
jiomMecKHX aneMeHTax {2H-HT1H-HE, 2M-HE, 
3H-HE m HHBepTopax) [1], 

UsaecTHbi Taioice BapnaHTbi nocTpoeHMH 
pacnpeAe/iMTe/w wMny/ibcoB Ha TpMrrepax Ann 
ynpaBJieHMH tuaroBbJM 3JieicrporviAponpMBQAOM 
PI- 

kl3BecreH TaioKe pacnpeAeriMTe/ib 
MMnyribcoB Ann ynpaaneHiiR MeTwpex4)33HbMM 
LuaroBbtM ABuraTe/ieM (lilfl) [3] , coAepxamnPi 

AByxpa3pHaHblM CMeTMHK C BXOA3MH TaKTOBbiM M 

pa3peiueHMfl cneTa, nepBwfi, BTOpofi. TpeTHfi h 
MeTsepTbift MynbTMnneKCopbi. crrpobupyiomMe 
BxoAtJ (BxoAbi paapetueHkin) xoTopbtx 
o&beAHHeHbi Ann noAKrooMeHMfi k ujMHe 

CTpo6npOB3HHH, RepBbtfi MHt$)OpMai4HOHHblM 

bxoa nepBoro. BTOpofl MH0opMaunoHHwK bxoa 

BTOporo, TpeTkIM HHCpOpMaL^MOHHblM BXOA 
TpeTbero H HeTBepTbJ* MHcjjOpMaMMOHHblft bxoa 

MeTBepToro My/ibTMnneiccopoB oobeAMHeHbi an* 

flOAKTilOHeHMfl K UJMHB flMTaHMfl, BTODOfc 

MH4x>pMai^MOHHbtA bxoa nepBoro. Tpernii 

MHCfcopMatJHOHHblfi BXOA BTOpOrO. MeTBepTbIM 

m H0opMa n hoh h biM bxoa TpeTbero h nepBbiM 

M HCpOpM a t4 HOH Hbl M BXOA MeTBBpTOrO 

MyxibTunneKcopoB o&beAHHeHbi Ann 
coeAHHeHHn c LUkfHoft BbJOOpa pe?4CMMa 
KowiMyrra l;hm , Tpenifl n neTBepTW ft 
m Hc£opMa hhoh Hbie BxoAfcJ nepBoro, nepBbift n 
HeTBepTbift «H0OpMai4MOHHbte bxoau BToporo, 
nepBblPi M BTOPOtf M H0OpM3 L( MOH h ue bxoau 

TpeTbero, Bropofi m TpeTMfi MHcfcopMauMOHHue 
BxoAbi HeTBepToro MyjibTurmeKcopOB 
o6-beAMHeHbi h noAKntoMeHb) k o6ineR uiMHe, 
nepBwe aopecHwe bxoaw MyjibTHrmeKcopoB 
o6beAMHeHbi n coeAHHenu c BbixoAOM 
wnaAiuero pa3paaa AByxpaap&AHoro cneTMHKa, 
BTopwe aApecHbie bxoau MyjibTHnneiccopoB 
o6"beAHHeHbi m noAKntweHu x BbocoAy crrapujero 
pa3paoa AByxpa3pnAHoro abommhopo cmbtmhio, 
coAepacaiuero bxoa Ann saAaHun HanpaaneHnq 
cneTa. 

H3 V43BeCTHbJX ycTpoficTB yCTpoRCTBO [3] 

Han6onee S/iioko no TexHunecicofi cy™ m 
npuHHTo 3a npOTOTun. HeAocTaTKOM ABHHoro 
ycTpoftcTBa qerweTCB to, 4to, cyAR no 

OHMCaHMK), MOMeHT OOeCTOMHBaHMR OOMOTOK He 

yMKTbJBaer MexaHvwecicyio nocronHHyio BpeMeHM 
npMBOAa. OoecTOMMBaHMe oomotok c 
OAHOBpeMeHHbiM 3anoMMHaHneM KOAa aApeca 
KOMaHAbi b MOMenr pesepca LL1A cbr33ho c 
bo3mo>khoB noTepeR iuara npn noBTopHOM 
BKnioHeHHM npMBOAa. KpoMe Toro, 

06eCT0MMBaHMe 06MOTOK npOMCXOAUT TOJlbKO 

npH noAawe Ha tiiHHy CTpooMpoBaHun (bxoa 
pa3peiueHnq) pacnpeAenMT&nn HMnynbCOB 
3anpeti4aK>mero curHana, KOTopbiR Heo6xoAMMO 
eiMe kbkmm-to o6pa30M ccpopMnpoBaTb, a aaTeM 
m cHSTb, T.e. AOTwceH peaJiM30BbJBaTbcq 
onpeAe/ieHHbift anropnTM, Tew He MeHee ero 
onwcaHne m peariM3aqnn b m3bbcthom peiueHUH 

OTCyTCTByiOT . 

BeCKOHTaKTHbie MOMBHTHbie 

anexTpoABviraTenki (BM3JD,) nocTOHHHoro Toica 
[4], pa6oTaramne b pe)KHMe HeTwpex4)a3Horo 
luaroBoro ABviraTejin c napHOft kom My Ta nne^ v\ 
6ea o6paTHOfi cbrsm no nonoiKeHHio 

(paSOMKHyTUR pe)KMM). 06UHHO npMMeHfltOTCB b 

npMBOAax, rAe TpeOyeTcn oneHb BbicoxaB 
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HaAe>KHOCTb b TeneHHe AHMTenbHoro cpoKa 
SKcnnyaTaMMM (AecqricM m cothh twchh nacoB), 
HanpMMep Ha AonroBpeMeHHbix op6MTanbHbix 

KOCMMHeCKMX CTaHl^MBX B CMCTeMaX 

TepMoperynvipoBaHMfl (CTP). 3Aecb pa6oMHM 
RBnneTcR nomaroBUft c napHOfi KOMMyTai4Mefi 
pexcviM ynpaBneHMfl BM3fl c AnMTertbHbiMM 

B03MO)tCHblMM OCTa HOB IC3 M M B OOeCTOHSHHOM 

coctobhmm b Jikoooii TOMK6 A^anasoHa 
nepeMemeHwfl ncnonHMTenbHoro aneMeHTa. npw 
stom AnnTenbHOCTb ynpaBJiBiomero MMny/ibca, 
noAaBaeMoro Ha oomotkm ABuraieriH (t J, 
Bbi6npaeTcq 3aBeA0M0 6onbujeR MexaHMHecicoft 
nocTOAHHOii BpeMeHu 3n (t m)-(WU0 m 
nanReTcn BenuHunoR cpH kchpo Ba h hom . B paae 
nepcneKTHBHbix npMBOAOB , nocTpoeHHbix na 
6a3e BM3fl m ncnonbsyeMbix b CTP, 
ucnoiibayeTCR cneL(HanbHbiH npyKMHHbiR 
MexaHM3M, BOCCTaHoaneHne aMopTM3ai^MOHHbix 
cbohctb KOToporo nocfie oTpa&bTKM iuara 

npOMCXOAHT B TeMeHMe AOBOJlbHO 

3HaHHTejibHoro BpeMeHM (2^ - Bt„). 
AnnTeribHocTb BoccTaHoaneHMR saBMcuT ot 
Hapa6oTaHHoro pecypca, ot AaaneHun b 
cucTeMe, ot TeMneparypbi TennoHOCMTenn. (lpn 
npoBeABHvtH noibiTaHnii Ha pecypc, xorAa 
o6mee BpeMfl McnbrraHMR HBnseTcn kpmtmmhum, 
Heo6xoAMMo AnMTe/ibHocTb nayabi b TaKTe 
ynpaBJieHHR LUA perynnpoBaTb c Tew, mto6w 

MHHMMM3MpOBaTb 06li|yK) HpOAOTUICMTeJIbHOCTb 
HCnblTaHHft. HCXOAfl npn STOM H3 KOH KpeT H bfX 

ycnoBMft pa6oTbi npusoAa n ocrasnHn 
Hen3MeHHWM AnHTenbHOCTb ynpaBJifltoiuero 
MMnyribca. H3BecTHoe pemenkie ne AaeT 

B03M07KHOCTM peryrtMpOBaTb AnHTejIbHOCTb 

Taicra ynpaBneHkin 6ea naMeHeHMn 
AHHTejibHOCTM ynpaansiomero HMnyribca. 

TexHHMectCHM pesy/ibTaTOM npeAnaraeMoro 
M3o6pereHnq flanpercq noBbiujeHwe 
HaAe>KHOCTM npoqecca McnbiTaHMfi npMBOAOB 
CTP, nocTpoeHHbw na oase LUA. npw 
OAHOBpeMeHHOM coKpaiueHMM o6LAero BpeMenn 
McnwTaHHft. 

TexHMnecwift pe3ynbTaT AOCTwraeTcn TeM. 
MTO B M3BeCTHOe yCTPOflCTBO, CQABpxcaLi^ee 
CHeTMMK C BXOAaMM peBepca, TaKTOBbiM H 

pa3peiueHns cneTa, nepBbift, btodoR, TpeTwR m 
neTBepTbiR MynbTunneKOopw, BBeAeHbi nepBbiR, 
BTopoR, TpeTkiR, HeTBepTbiR, n«TbiR, UJeCTOft, 

CeAbMOfi, BOCbMOM D-TpMITepbl, 3JieM©HT 4H-HE. 

RS-Tpurrep, KAyatMR MyribTMBki6paTop, 
cpopMvipoBaTeJib AnnTeribHocTn Taicra 
ynpaaneHMq, nepBwR aneMewT 3aAep)«acM, 
BTopow aneMeHT 3aAep)»CKM. np* stom cneTHHK 
BbinoiiHeH TpexpaspRAHbiM, a TaxTOBbiR bxoa 

yCTpOMCTBa COeAHHeH OAHOBpeMeHHO c 

R-BxoAaMM nwToro, tuecToro, ceAbMoro m 
BOCbMoro D-TpnrrepoB. nepe3 nepBuR 3JieMeHT 
saAepjKKM - c C-BxoAaMn 3tmx Me TpHrrepoB h 
nepea cpopMnpoBareiib AnnTenbHocTM Taicra 
ynpaaneHnq - c bxoaom >Kflyu^ero 
MyjibTMBH6paTOpa, BbtxoAU KOToporo 

COeAMHeHbl C COOTBeTCTByiOU^MMM BXOAaMM 

RS-Tpwrrepa, npRMofi BbixoA Koroporo coeAMHeH 

C TaKTOBbiM BXOAOM CM6TMMK3, BXOA 

pa3peajeHwn CHeTa Koroporo coeAMHeH c o6inew 

LUHHOCi, HpM 3TOM BbDCOAbt CMeTMHKa COeAMHeHbl 

c aApecHbJMM BXOAaMM My/ibTMnn6iccopOB, a 
nepBbift, BTopOM, nHTbiR. luecTOft KaHanu 
nepBoro MyjibTMrineKCopa, BTopoR. TpeTMM. 
liiecTofl. ceAbMOM KaHanbi BToporo 
MyjibTkinneKcopa, nepBuft, MeTBepTwR, nsTbiR 
BocbMofi xananbi neTBepToro My/ibTMrmeKcopa 
coeAnweHbi c rwiocoBoft ujhhoR nuTaHwq, a 
TpeTufl, neTBepTbifi, ceAbMoR, BocbMofi KaHanu 
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nepBoro MynbTMnneKCopa, nepBWM. HeTBepTwfi, 
nRTtjfi. socbMOM Kanaribi btopoto 
MynbTMnneiccopa . nepBww, btodom. njrrbift. 
ujecTOM KaHanbi TpeTbero MynbTvinneKcopa, 
btodom, TpeTMM, tuecToR, ceAbMoA KawantJ 
MSTBSpToro MynbTMnneiccopa w BxoAbi 
paapeiueHkjn MynbTMnneiccopoB coeAMHeHbi c 
oGmeM ujmhom, npMMBM BbixoA KaacAoro 
MynbTvinneKcopa coqahmbh c cooTBeTCTByiomMM 
D-bxoaom nepBoro, BToporo, TpeTbero m 
MeTBepToro D-TpurrepoB, S-exoAbi KOTOpbix 
coeAHHeHbi c ooujert ujmhom, C-bxoaw 
o&beAHHeHbi m coeAMHeHbi c MHsepotbiM 
BbocoAOM RS-Tpurrepa. a R-bxoaw nepBoro. 
BToporo, TpeTbero m neTBepToro OTpurrepOB 
Taioxe o&beAMHeHbi m coeAMHeHbi Mepe3 btopom 
aneMeHT 3a^ep>KKM c BbocoAOM aneMeHTa 
4H-HE. BXOAbi KOToporo coeAMHeHw c 
cooTBeTCTByioinvJMM BbixoAaMU nflToro, LuecToro, 
ceAbMoro m BOCbMoro D-TpurrepoB, S-BxoAbi 

KOTOpbK COeAHHeHfcd C 06LL|eM LUMHOK, a 
D-BXOAbl COeflMHeHbl C COOTBeTCTByiOlAMMM 

BbixoAaMU nepBoro, BToporo, TpeTbero m 
HeTBeproro D-TpmrepoB. 

B npeAnaraeMOM M3o6peTeHMw npMMeHena 
HecKonbico MHan no cpaBHeHMio c npoTOTMnoM 
cxeMa coeAHHeHMn bxoaob MynbTMnneKcopoB m 
npuMeMeH TpexpaapflAHbiii cmbtmhk, 

COeAMHeHHblR BbDCOAaMM C aApeCHblMH BXOAaMkl 

MynbTMnneiccopoB . mto, HecMorpn Ha HetcoTopyio 

M36b!TOHHOCTb, nOBblLUaeT HaAe>KHOCTb 

pacnpeflennTejis MMnynbcoB. B cnynae OTKa3a 
OAHoro H3 KananoB nro&oro MynbTMnneKCopa b 

M3BeCTHOM peiueHUM UJfl npM HeTblpeXTaKTHOM 

napHOM KOMMyTaijMM caMonpoM3BpnbHo 
ki3MeHneT HanpaaneHMe BpameHMA Ha oahom m3 
TaKTOB. 0Tpa6aTbiBa5i yBepeHHO oamh mar M3 
MeTbipex Heo6xoAMMbix. B npeAnaraeMOM 
peiueHMM npn ncnonb30BaHHM Tpexpa3pRAHoro 
CMeTMKica m MynbTMnneiccopa 564KX12 npn 
MSMeneHMM KOAa aQpeca ot 001 AO 111 umkh 
KOMMyTai^Hn oSmotok Wfl noBTopneTcn ABa»<Abi, 
npM 3Tom b cnyMae OTKa3a oahoto icanana 
nioooro MynbTMnneKCopa OTpaoaTbiBaioTCfl n*Tb 

LUarOB M3 BOCbMM. 

B COBOKy n HOCTM 3anBJieHHblX CBOMCTB 

npeAnaraewioe TexHMHecKoe peujeHMe 
nosBonaeT peann30BaTb c noBwmeHHOM 

AOCTOBepHOCTblO aBTOHOMHblM nOLUarOBblM c 

napwoii KOMMyTatjHeti peacMM ynpaaneHun UJfl 
npmBQAa c o&ecTOMMBaHMeM o6motok Ha 
KaxflOM ware bo Bcevi Anana30He 
nepeMemeHwR oerynnpy torero aneMeHTa (b tom 
Mkicjie m c peBepcoM) npn MMHMManbHo 
Heo6xoAviMOH noABeABHHOM Mom hoctm, npn 
3TOM AHMTe/ibHocTb cJopMnpyeMoro 
ynpaB^«K)U4ero HMny/ibca (t M ) RanneTCB 

BeJIMHKHOR 0HKCHpOBaHHOM, An^TejIbHOCTb we 

nay3bi nanaeTCfl AMCKpeTHO peryriMpyeMofi 
Bejiw-MHOft n Bbf6npaeTCfl onepaTopoM b 

3aBMCMMOCTM OT yCJIOBMfi OKCTUiy aTai^MM . 

A BTOHOMHbift noniaroBbJM pexcviM ooecneMMBaeT 
noBbiiueHHyio HaAexcHocTb OTpa5oTKM 
UHKnorpaMMbi ynpaeneHUR b cucrewax 6e3 
oCpaTHOft CB93H, no3Bonnn b i^enoM 3a 
wuHUManbHo BO3M0)KHoe 06u4.ee BpeMfl 
ooecneMHTb npoqecc ncnuTaHHM npviBOAOB no 
HapaooTKe na pecypc c coxpaHeHnew 
peanbHoro pexMMa ynpaaneHMn. 

Cyu4HocTb npeAnaraeMoro M3o6peTeHMH 
noacHaeTca: ct>nr. 1 - crpyKry pnas cxewia 
npeAnaraeMoro ycrrpoAcTBa, 0Mr. 2 - cxeMa 
0opMnpoBaTenn AnnTejibHocTn Tatcra 
ynpaeneHMfl, cpvir. 3 - cxeMa KAyujero 
Myr»bTMBM6paTopa, c>Mr. 4 - UMicnorpaMMa 



pa5oTbi ycTpoHCTBa. 

CTpyrrypHas cxeMa npeAnaraeMoro 
ycTpo&cTBa Ha 4>vir. 2 coAepacMT; 1 - cmbtmuk. 
2 , 3 , 4 , 5 - nepBbifi , BTOpovv TpeTufi h 
MeTBepTbiii MynbTMnneKCopbi, 6. 7, 8, 9, 10, 

11. 12, 13 - nepBblft. BTOpOM, TpeTHM, 
MeTBepTblft, n«TbJfi, UjeCTOM. CeAbMOM. BOCbMOM 

r>TpMrrepbi. 14 - aneMeHT 4I4-HE, 15 - 
4»pMMpoBaTenb AnnranbHOCTn Tairra 
ynpaaneHM«, 16 - *Aymntf My/ibTMBM6paTop, 17 
- RS-Tpwrrep, 18 - nepeuft aneMeHT 3aAep*rai. 
19 - btodom aneMeHT zanepxaw, npn stom 
TairroBbiR bxqa pacnpeAenMTenR nMnyjibCOB 
coeAMHeH QAHOBpeMeHHO c R-axoAaMM njrroro 
(10), LuecToro (11), ceAbMoro (12) n BOCbMoro 
(13) D-TpurrepoB. Mepe3 nepBbiR aneMeHT 
3aAep>KKM 18 - c O-BXOAaMM 3TMX )Ke TpMrrepOB 
m Mepea 0opMnpoBaTenb AnMTenbHOCTM Taiaa 
ynpaaneHHq 15 - c bxqaom KAymero 
MynbTMBn5paTopa 1 6, BbixoAbi KOToporo 

COeA^HeHbl C COOTBeTCT By (OU4MMM BXOAaMM 

RS-Tpwrrepa (17). npflMoK BbixoA KOToporo 

COeAHHeH C TaKTOBWM BXOAOM CMeTMHKa (1), 

MMeioiAMM bxqa 3aA3HM5) KanpaBneHun cMeTa n 
bxoa paapeujeHMn oieTa, coeAMHeHHbtR c 
oOmefi uimhom. npn stom BbixoAbi cMeTMMKa 1 
coeAMHeHbi c aApecHbiMH BxpoaMn 
MynbTMBM6paTopoB (2 - 5), a nepBbjft, btodom, 
nHTbiii. ujecToft xaHantJ nepBoro 
MynbTvinneKcopa (2), btodoR. TpeTniS, ujecTOM. 
ceAbMoft. BOCbMOfi KaHa/iw TpeTbero 
MynbTMnnejccopa (4), nepBbi*. MeTBepTbifi, 
nnTbiM. BocbMOM Kawanw MeTBepToro 
MynbTMnneKCopa (5) coeAMHeHbi c nniocoBoR 

LUMHOM nMTaHMfl, a TpeTMM, MeTBepTblM, CeAbMOM. 

BOCbMOM Kananbi nepBoro MynbTMnnetccopa, 
nepBbiM, MeTBepTbiM , nsTbiM, bocbmom KaHanbi 
BToporo MynbTMnneiccopa, nepBbiM, BTOpofi, 
nsTbifi, LuecToPi KaHanbi TpeTbero 
MynbTMnneKCopa , btodom, TpeTMM, wecToft. 
ceAbMOM KaHanbi MeTBepToro MynbTMnneiccopa m 
BXOAbi pa3peiueHM« MynbTMnneKCOpoB 
coeAMHeHbj c o6meM* ujmhoPi, npM stom 
MHBepoibiM BbixoA RS-TpMiTepa 17 coeAMHeH c 
C-BxoAaMM nepBoro (6), BToporo (7), TpeTbero 
(8) m MeTBepToro (9) D-TpMrrepOB. D-bxoa 
KawcAoro M3 kotopwx coeA^HeH c BbixoAOM 
cooTBeTCTByioiAero MynbTMnneKCopa, S-bxoaw 
nepBoro, BToporo, TpeTbero, MeTBepToro. 
nHToro, Luecroro, ceAbMoro m BOCbMoro 
D-TpMiTepoB coeAMHeHbi c o5meM ujmhom, a 
R-BXOAbi nepBoro (6), BToporo (7), TpeTbero 
(8) m neTBepToro (9) D-TpMrrepOB nepea 
BTopoM aneMeHT 3aAep>KKM 19 coeAMHeHbi c 
BbocoAOM aneMeHTa 4H-HE 14, axpobi KOToporo 

COeAMHeHbl C COOTBeTCTByiOmMMM BblXOASMM 

n«Toro (10), ujecToro (11), ceAbMoro (12) m 
BOCbMoro (13) D-TpMrrepoB. coeAMHeHHbix 

D-BXQAaMM C COOTBeTCTBykDIAMMM BbKOAaMM 

nepsoro (6), BToporo (7), TpeTbero (8) m 
neTBepToro (9) D-TpMrrepoB. HepsbiR aneMeHT 
3aAepxxM 18 coAepjKMT nocneAOBaTenbHo 
coeAMHeHHbie pe3MCTOp 20 m KOHAeHcaTop 21 , a 
Taoice MHBepTop 22. npM aTOM c»o50AHbiM 
BbiBQA peaMcropa 20 coeAMHeH co bxoaom 
aneMeHTa 18. a cso6oAHbifl BbiBQA 
KOHAeHcaTopa 21 - c ooujefi ujmhom. 06043* 

TOMK3 COeAMHeHMH pe3MCTOpa 20 M 

KOHAeHcaTopa 21 coeAMHeHa co bxqaom 
MHBepTopa 22. BbixoA KOToporo HBnweTcn 
BbKoAOM aneMenra 18. Btopom aneMeHT 

3aASp)KKM 19 COAepXMT HeMHBepTMpyiOlOMM 

noBTopvrrenb 23 m nocneAOBaTenbHo 
coeAWHeHHwe KOHQeHcaTop 24 m pe3Mcrop 25. 

npM 3TOM CBOOOAHbJM BbiBQA KOHAeHCaTOpa 24 
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COe,QMHeH C 06W,QW UJUHOM, CBOOOAHblPi BbJBOA 

pe3MCTopa 25 - co bxoaom aneweHTa 19. a 
06114a s tomkb coeAni-teHKR pe3ucTopa 25 w 
KOKQeHcaTopa 24 coeflnHeHa co bxoaom 
noBTOpMT&nR 23. BbixoA KOToporo flanneTCfl 
BbixoAOM anewieHTa 19. 

ycTpoficTBO patoTaeT cneAyiomnM o6pa30M. 
Heo6xoAHMafi AHMTenbHocrb nayabi b Tatrre 
ynpaaneHkin onpeAenReTCR nHTepBanoM MexcAy 
MMny/ibcaMH. nocrynaioLUMMM HenocpeACTBeHHO 
c BbixoAa 4>opMMpoBaTexifl AnnTeribHoc™ Taicra 
ynpaaneHMfl 15, cxewia KOToporo npuBeASHa Ha 

0nr. 2 M COAepKMT 3aA3TMHK KOJlHMeCTBa 

nMnyrtbcoB 26. coeAMHeHHbiR c nepsoPi rpynnoR 
bxoaob tjMcfcpoBoro KOMnapaTopa co cneTHbiM 
bxoaom 27 (MMKpocxeMa - b AanbMeRiueM mkcx. 
- 564HE14). btodoR bxoa KOToporo coeAMHeH c 

MeTBepTbIM BblXOAOM ABDMTe/IR M3CTOTbl 28. 

peann30BaHHWM Ha HeTbipexpa3pRAHOM 

CMeTMMKe (MKCX. 564HE10) LlM0pOBOfl 

KOMnapaTop nMeeT BXOAbi npeABapMTenbHOM 
3anwcw HaManbHoro KOAa (SO. S1. S2. S3) m 
bxoa paapeujeHkin 3anncn (SE), coeAMHenHUM 
nepes TyM6nep "3anMCb" c nniocoBOM iumhom 
nuTaHnq. bxoa 3aAaHMR HanpaaneHHfl oneTa 
coeAMHeH c o£>u\en ujmhom. TaKTOBbiM bxoa 
AennTanp nacTOTbJ 28 coeAMHeH c ujmhom 
raKTOBbix MMny/ibcoB. bxoa 3aAaHMR 
HanpaBneHMn CMeTa - c nniocoBoB luhho^ 
nuiaHUH, a bxoa pa3peuieHMR CMeTa coeAMHeH c 
oCu^eCi ujmhoB, npn stom uinna TaicroBbix 
MMny/ibcoB m nepBbie Tpu BXOAa AanMTejin 
MacTOTW 26 coeAMHeHbi c cootbbtctby k>ihhmm 
BXOAaMn MysibTviruieKcopa 29 (mkcx. 564 Km). 
bxoa paapeujeHMR KOToporo coeAnneH c o6u\eti 
luhhom, a aApecHbie BXOAbi coeAMHeHbi c 

BblXOAaMM CMeTMHKa 30 (MKCX. 564ME10). BXOA 

3aAaHMR HanpaaneHMR cneTa kotodoto 
coeAMHeH c nniocoBOM ujmhoB niuaHMn. bxoa 
paspeiiieHnfl cneTa coeAMHeH c oStneM iumhoB, 
npn 3tom TaKToBbifl bxoa CMeTMUKa 30 coeAMHeH 
c BbixoAOM i4t4$poBoro KOMnaparopa. Buxoa 
MyribTMfineKcopa coeAMHeH c TataoBbiM bxoaom 
oAHOBM6paTopa Ha Tpwrepe 31 (mkcx. 564TM2), 
D-bxoa KOToporo coeAMHeH c nniocoBOM ujmhom 
nuTaHWR, S-bxoa coeAMHeH c o6mefi lumho*. 
flnnTexibHOCTb MMnynbca, reHepMpyeMoro 
OAHOBki6paTopoM, onpeAenseTcq 3HaneHMRMM 
nocneAOBaTe/ibHO coeAMHeHHbix pesncTopa 32 
m KOHAeHcaTopa 33. cBo6oAHbiw bmbqa Kcroporo 
coeAMHeH c o6meft ujmhoR, a Apyrofc - c 
R-bxoaom TpMrrepa 31. OAHOBn6paTop 
coAep?KHT TaioKe nocneAOBaTejibHO 
coeAMHeHHbie pesncrop 34 n iotoaom k 
pe3MCTopy amoa 35 ana ynymueHMR 0dohtob 
0opMMpyeMoro MMnynbca, npM stom anoA 
AMOAa 35 coeAMHeH c R-bxoaom Tpurrepa 31, 
caM amoa BKmoHeH napa/uianbHO peaMCTopy 32. 
a pe3ucTop 34 ApyrMM bwboaom coeAMHeH c 
npuMbiM BbixoAOM TpMrrepa 31. B npoi^ecce 
paooTW MMny/ibCbi c nacTOTofi f/n. rAe n - 
KpaTHocTb AeneHMA nacTOTbi AenMTeriR 
MMny/ibCOB 28 (b KaHecTBe npuMepa npuseAeHO 
McnoAb30BaHkie neTBepToro BbixoAa AeJiMTejiq 
sacroTbi 28. fln» yBenMMeHMH n AocraTOMHo 
nepeA C-bxoaom KOMnapaTopa 27 BicnioMMTb, 
HanpMMep, 14-pa3pRAHbifi CMeTMMK 561 HE 16), 
nocrynaiOT Ha cneTHbiR bxoa KOMnapaTopa 27. 
no AOcmxceHwi saAaHHoro HananbHoro KOAa, 
KOMnapaTop 27 nepeicnwMaeT iiMny/ibCOM co 
cBoero BbixoAa MynbTMnneKCop 29 nepes 
CMeTMMK 30 Ha ApyryK) HacTOTy (AnnTenbHocTb 
nayaw). nepeA HananoM McribrraHMft onepaTop 
ycraHaBiiMBaeT HananbHuA koa 

(npOAoracMTeJibHocTb t^rncna McnwTaHMR b 



AaHHOM pexwk/ie) c noMoiAbw 3aAaTMMKa 26 m 
TyM6nepa "3anMCb M . B npocTeftiueM cnynae 
AnMTejibHOCTbio naysbi MO»ceT ynpaan^Tb 
oneparop. noAaBas HenocpeACTBeHHO Ha bxoa 
cMeTMHKa 30 MMnyjibcw c noMombio TyMOjiepa. 
CweTHMK 30 ycrraHaBJiMBaeT aApec 
MyxibTMnneiecopa 29. Ha BXOAbi KOToporo 
nocrynaiOT MMnyjibCbi c nacTOToii: f - 
HenocpeACTBeHHO c lumhw TaiaoBbix MMny/ibcoB; 
f/2, f/4, f/8 - c BbixoAOB AeJiMTenn 28. B 
3aBMCMM0CTM oT BbiSpaHHoro aApecHoro KOAa Ha 
BbixoAe MyribTunneKcopa npwcyTCT By eT 
cooTBeTCTByiomafl MacroTa. nepeAHMM 
0DOHTOM HMnynbca no C-bxoay 3anycicaeTCfl 
CAHOBn6paTop Ha D-Tpnrrepe 31. KOTOpwR Ha 
cBoeM BbixoAe 4>opMMpyeT HMnynbc 
AnnTenbHocTbio « 0.1 t T , rAe t T AnMTe/ibHOCTb 
TaKToaoro HMnyjibca. klMnynbc c BbixoAa 
Q>opMMpoBaTenR 15 nocrynaeT Ha )kayiMmR 
MynbTMBn6paTop 16, cxeMa KOToporo 
npMBeAena Ha c£nr. 3, a UMicnorpaMMa paooTbi 
Bcero ycrpoMCTBa npuseAeHa na 4>Mr. 4. 
My/ibTHBM6paTop coAep)KMT Asa 

OAHOBn6paTOpa Ha Tpiirrepax 36 n 37. 
OAHOBn6paTOp na Tpurrepe 37 coAep)KMT 
3aAaiomyio RC-uenoMicy, cocTORmyio H3 
nocneAOBaTenbHO coeAMHeHHbix pe3MCTopa 38 

M KOHAeHCaTOpa 39. CB060AHblM BblBOA KOTODOro 

coeAMHeH c o6iAeft lumhom, a ApyroM - c 
R-bxoaom Tpwrepa 37. OAHOBM6paTop 
coAepxcMT Taiwce nocneAOBaTenbHO 
coeAMHeHHbie pe3MCTop 40 m KaTOAOM k 
pe3MCTopy amoa 41 Ana ynymijeHMn cfcpoHTOB 
ct»pMMpyeMoro MMnynbca, npw stom shoa 
AMOAa 41 coeAMHen c R-bxoaom Tpurrepa 37, 
caM amoa BtcnioMeH napannenbHO peaMcropy 38, 
a pe3MCTop 40 ApyrMM bubqaom coeAMHeH c 
npRMbtM BbixoAOM TpMrrepa 37. ttHBepcHbtf 
BbixoA Tpwrrepa 37 coeAMHeH c TatcroBbiM 
bxoaom TDMrrepa 36. TpMrrep 36 Taioxe 
coAep)KMT saAaroiyyio RC-ijenoMKy, cocTonmyio 
143 nocneAOBaTenbHO coeAMHeHHbix peawrropa 
42 m KOHAencaTopa 43, cBo5oAHbi» bwboa 
KOToporo coeAMHeH c ooujeR ujmhoR, a Apyrofl - 
c R-bxoaom Tpwrrepa 36. m nocneAOBaTenbHO 
coeAMHeHHbie pesMCTOp 44 m iotoaom k 
peaMCTOpy amoa 45 Ann y/rymueHMR c^dohtob 
0opMkipyeMoro MMnyjibca, npn stom shoa 
AMOAa 45 coeAMHeH c R-bxoaom Tpwrrepa 36. 
caM amoa BKntoMeH napannexibHo peancTopy 42, 
a pesMcrop 44 ApyrMM buboaom coeAMHeH c 
npRMbiM BbixoAOM TpMrrepa 36 m c nepBbiM 
bxoaom ajieMeHTa 2HT1H-HE 47, BTOpoR bxoa 
KOToporo coeAMHeH nepe3 MHBepTop 46 c 

BXOAOM MynbTMBMSpaTOpa. npRMbie BblXOAW 

TpwrrepoB 36 m 37 n&nflfOTcn BbixoAaMM 
jKAymero MynbTMBM6paTOpa, D-BxoAbi ooomx 
TpMrrepOB coeAMHeHbi c nniocoBoR lumhom 
nMTaHMR, a mx S-bxoaw coeAMHeHbi c odiuefl 
ujmhom. npH nocrynneHMM MMnynbca Ha 
MynbTMBM6paTOp 16 ot cJx^pm upoBa t en r 
AnMTenbHOCTM Taiaa ynpaaneHMR 15, 
OAHOBM6paTOp Ha Tpurrepe 37 cpopMMpyeT na 
nepBOM BbixQAe MynbTMBM6paTOpa nMrryrtbc 
AnMTenbHocTbio « 0.1^, xoTopbift, 3ap«xaR 
KOHAeHcaTop 39 no Mepe AocTuxewna 
HanpflxceHMR cpaoaTbiBaHMR Ha R-bxoab, 
nepeOpacbisaeT TpMrrep 37 b McxoAHoe 

COCTORHMe. npM 3TOM nepeAHMM 4>pOHTOM 

MMnynbca c MHBepcHoro BbixoAa Tpurrepa 37 
3anyctcaeTCR OAHOBM6paTop Ha Tpurrepe 36, 
(fcopMMpyioinMR MMnynbc 

AHMTeJlbHOCTblO a 1 .Bt T . HHBepTOp 46 (MKCX. 

564J1H2) m aneMeHT 2 HJ114-HE 47 (mkcx. 
564/1E5) ooecneMMBaioT 3anycK 
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MynbTMBvt6paTopa npM nocxynneHMM uMnynsca 
wa ero bxoa. HMnynbc c nepBoro BbixoAa 
wyribTMBMSpaTopa (mombht t1, 4>nr. 4) M3MeH«eT 
cocTOflHwe RS-TpHrrepa 17 (mkcx. 564TM2) m 

COOTB6TCTB8HHO CMeTHMKa 1. CneTMMK 1 (MKCX. 
564HE10) B COOTB6TCTBHM C aApeCHblM KOflOM 

noflKniotaeT cooTBeTCTByiomHe BxoAbi 
MyjibTMnneKCOpOB (2 - 5) (mkcx. 564KTI2) 
(ynpaanniou^Me KOAbi UJfl) Ha D-bxoah 
cooTBeTCTBywim« D-TpurrepOB (6 - 9). (Ha 
4>nr. 4 noica3aHO cocTonHMe TpMrrepoB 6. 10 
Ann koaob "000" m "001 " MynbTunnercopa 2). 
Koa c bwxqaob MynbTMnneKcopoB nocrrynaeT Ha 
D-BXQflbJ m 3anncbiBaeTcn b Tpurrepbi 6-9 
3aAHMM (}>poHTOM MMnynbca, nocrynaioiuero c 
MHBepcHoro BbixoAa RS-Tpurrepa 17 (momsht 

12). C BbDCOflOB TpMJTepOB 6-9 KOflbl 

nocrrynaioT na D-axoAbi TpMrrepoB 10 - 13 m 
3ankicbiBaioTcn b hmx no C-exoAaM nepBbiM xce 
viMny/ibcoM, nocrrynatoLUHM c wmhw TaKTOBbix 
HMnyribCOB vepea aneMeHT 3aA£p*KM 18 
(MOMeHT t3). B MOMeHT t3 qbopMMpyeTcn 
nepeflHM* 4>poht ynpaanniomero MMnynbca 
(lj nepBbiM aneMeHT 3aAep>KKM 16, 
coAepoicaiUMM RC-qenb (pe3wcrrop 20 m 
icoHfleHcaTop 21) m nocneAosaTenbHO MHBeprop 

22 (mkcx. 564HH2), o6ecneHnsaeT paaHeceHHe 

BO BpeweHU (B MOMeHT bl 40pMklpOBaHMfl 
CppOHTOB Ha MHTepBane 1344) MOMeHTOB 3anncM 

HHCpopMauuM b Tpnrrepbi 10 - 13 m mx copoca. 
RepeA 3anncbK> TpMrrepbi 10-13 o6wyriHK)TCH 
no R-BXOAaM npeAbiAyuiMM uwnynbcoM 
nocneAOBaTenbHccTvi TaKTOBbix MMnynbcoB. B 
MOMeHT nonaneHMfl oahoitd nn6o Asyx 
OAHOBpeMeHHo HMnyjibCOB (norviMecKMx wynefi) 
Ha kiHBepcHbix BbixoAax TpnrrepoB 10 - 13 
aneMeHT 4H-HE 14 (mkcx. 564JTA8) noAaeT 
KOManfly sepe3 BTopoPi aneMeHT 3aAep>KKvi 19 Ha 
o6wyjieHne TpurrepoB 6 - 9 m cooTBeTCTBeH ho 
oony/ieHMe abhhwx Ha D-sxoflax TpurrepoB 10- 
13. 3/ieMeHT 3a^ep>KKM 19 BbinonHeH 
aHanorvmHO oneMeHTy 18. Ha3HaneHMe 
pe3Hcrropa 25 m KOHAeHcaTopa 24 aHanorMHHO 
Ha3HaMeHHio pe3MCTopa 20 m KOHAeHcaTopa 21 , 

23 - cpopMnpoBaTerib cppoHTa Ha noBTopurene 
mkcx. 564 ny 4. Ha3Ha«-reHne BToporo aneweHTa 
3aAep3KKM 19 - oGecneMeHMe b pe msh Horo CABMra 
Ann HaAe>KHOM nepe3anMCM MHcfcopMaLiMM c 
TpurrepoB 6 - 9 b 10 - 13. B MOMeHT t4 

VIMnyJIbCOM C LUMHbl TaKTOBblX HMnyjibCOB 

TpMrrepbi 10-13 ooHynniOTcfl. cpopMnpyn TeM 
caMbJM 3aAHkiH cppoHT ynpaBnniomero MMnynbca 
(X^). B MOMeHT bi t5 m t6 nocneAOBaTenbHOCTb 
cpopMMpoBaHMn ynpaBnnKMJUMX MMnynbcoB 
noBTopneTcn. AnMTenbHocTb ynpaBnnjoiuero 
MMnynbca cocTaanneT t „ * 0.9t T . Tatcoe 
nocrpoeHne cxeMw no3Banner MCK/iMxnTb c6o£i 
MMnynbca ynpaaneHun m HapymeHne ero 
AnMTenbHOCTM Ha Bee BpeMn t^opwinpoBaHun, 
TaK K3K Ha MOMeHT cpopMupoBaHun 
ynpaanptoinMX HMnynbCOB Tpurrepbi 6-9 
3aKpbfTbi Ann npvteMa nHC}x>pMaL(nn nMnynbCOM 
c MHBepcHoro BbixoAa RS-Tpurrepa, a 
AnnTenbHOCTb ynpaannioinero nMnyjibca 
onpeAenneTcn AnnTe/ibHocTbio TaicroBoro 
MMnynbca, napaMeTpbi KOToporo BcerAa 
pemaMeHTMpy»OTcn. C bbdcoaob TpumepOB 10 - 
1 3 MMnynbCbi ynpaaneHun nociynaioT Ha 
0a3Hb»e o5motkm BM3A. PeBepc ycTpoRcTBa 
ooecneHMBaeTcn npAaMeR cooTBeTCTByiomero 
oimana Ha aiMHy pesepca. 3tot pexwM 
ooycnoaneH TvinoM ncnbrruBaeMoro npHBOAa: 
npw KpyroBOM Bpau|eHMM McnonHMTenbHoro 
3/ieMeHTa Ha lumho pesepca nocronHHbiM cviman 
OAHoro ypoBHn; npn i4MKnMMecKvix nepeKnaAKax 
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ncnonHMTenbHoro aneMeHTa Ha ixiHHy peBepca 
noaaeTcn cooTBeTCTByiomuM curnan ot 
jiorvinecicoro ycrpOMCTBa". 

npeAnaraeMoe ycTpowcrrBO no cpaBHeHMio c 
itaaecTHbJM oonaABBT 6onee BbicoxoM 

HaaeXCHOCTbiO, aBTOHOMHOCTblO, 

yHMBepCaJIbHOCTblO M 3KOHOMMMHOCTbJO, MTO 

no3BonneT c ycnexoM ero npkiMeHnTb b TeMeHMe 
Bcero i^Mtcna M3roToaneHnn m McnbiTaHkiM 
anetcrponpHBOAOB, nocipoenHbix c 

HCnOJlb30B3HMeM BM3fl. 

JlMTepaTypa 

1. TepMaH-ranKMH C. 
arieKTponpMBOAbi c 
npeo6pa30BaTennMM. fl.. 
1986, crp. 55-68. 

2. HaBpoi^mH K.p,., CwpMUWH T.A.. CTenaKOB 
AH UJaroBbiH niAponpMBQA- M., 
MaujMHOCTpoeHMe. 1985, crp. 36-40. 

3. ABTOpocoe canAeTenbCTBO CCCP N 
1474822. ten H 02 P 6/00. 

4. \0. M. BeneHbKMM. r.C. 3eneHKOB, AT. 
MuKepoB. Onbrr pa3pa6oTKvi h npvtMeHeHkin 

OeCKOHTaKTHblX MOMeHTHbK npMBOAOB. XI., 

JlflHTn, 1987. 

<t>opMyna M3o6peTeHi«?: 

PacnpeAenMTenb viMnynbCOB Ann 
ynpaaneHkin MeTbipexc>a3HbiM iijaroBbJM 
ABdraTeneM. co,qep)Kau4HM cweTMMK c BXOAaMM 
peBepca, TarroBbiM m pa3peujeHHn cMera, 

nepBblS, BTOpOM, TpeTMR M MeTBepTbIM 

MynbTuruieKcopbi, OTnMHaioinMHcn TeM. mto b 
Hero BBeaeHbi nepBbiR. BTopoft. TpeTMM, 

MeTBepTbIM , nnTblM, UJeCTOH. CeAbMOM, BOCbMOA 

D-Tpwrrepbi, aneMeHT 4H-HE, RS-Tpurrep, 
>KAyiMM« My^bTHBn6paTop, c>opMMpoBaTenb 
AnMTenbHOCTM TdKTa ynpasneHun, nepBbiPi 
aneMeHT 3aAep)KKM. BTopoft sneMeHT 3aAepxaoi, 
npki stom CMeTMUK BbinonHeH Tpexpa3pnAHbiM, a 
TaKTOBblH BXOfi ycTpoficTBa COeAMHeH 

OAHOBpeMeHHo c R-BXOAaMM nnToro, tuecToro, 
ceAbMoro m BocbMoro D-TpMrrepoB, Hepe3 
nepBbiM aneMeHT zanepwxM - c C-BxoAawn stvdc 
xe TpurrepoB m Mepe3 cpopMMpoBaTenb 
AnnTenbHOCTM Taiaa ynpaaneHMn - c bxqaom 
x^ymero MyribTMBn6paTopa, BbocoAbi KOToporo 

COeAMHeHbl C COOTBeTCTByiOIAMMH BXOABMM 

RS-TpMrrepa, npnMoft BbKOA KOToporo coeAnneH 

C TaKTOBbIM BXOAOM CMeTHMKa. BXOA 

pa3peujeHMn CMera KOToporo coeAMHeH c o5meM 

LUHHOM. npM 3TOM BbDCOA CHeTMMKa COeAMHeH C 

aApecHbiMH BX0A3MM MyribTMnneKcopa, a 
nepBbift, BTOpOM, nnTbifi, mecTOM KaHaiibi 
nepBoro MynbTMnneKcopa, btodom, TpeTMR. 
oiecToB, ceAbMofi KaHanu BToporo 
MynbTMnneKcopa. TpeTMR. neTBepTbiR. ceAbMoR, 
BOCbMoR KaHanw TpeTbero MynbTMnneKcopa, 
nepBbiM. MeTBepTbiM, nnTbiR, BocbMOM Kananbi 
neTBepToro MynbTMnneKcopa coeAMHeHbi c 
nn toco bom ujmhoR nMTaHMn, a TpeTMR. 
MeTBepTbiM, ceAbMOM, BocbMOM KaHanbi nepsoro 
MynbTMnneKcopa, nepBtJM, MeTBepTbiM. nnTbiM. 
BocbMOM tcananbi BToporo MynbTMnneKcopa, 
nepBbiM, BTopoM. nnTbiM, ujecTOM Kawanbi 
TpeTbero MynbTMnneKcopa, BTopoB, TpernM. 
LuecTOM, ceAbMOM Kawanbj HeTaepToro 
MynbTMnneKcopa m BXQAbi pa3peujeHMn 
MynbTMnneKcopOB coeAMHeHbi c o5meM ujmhom. 
npMHBM BbixoA saxAoro MynbTMnneKcopa 

COeAMHeH C COOTBeTCTByiOU4MM D-bxoaom 

nepBoro, BToporo, TpeTbero m MeTBepToro 
D-TpMrrepoB, S-sxoAbi KOToporo coeAMHeHbi c 

06li;eM UJMHOM, C-BXOAbl O&beAMHeHbl M 
COeAMHeHbl C MHBepCHbIM BblXOAOM 

RS-Tpurrepa. a R-BXOAbi nepBoro, BToporo, 
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TpeTbero w MeTBepToro D-TpwrrepOB TaioKe 
o6"beflnHeHb) kt coeAHHeHw Mepea btodom 
aneMeHT 3aflep>KKM c BbixqQOM ajieiueHTa 
4H-HE. Bxoflw KOToporo COeflMHeHbl c 
cooTBeTCTBy»omMMM BbixoflaMM nsrroro, ujecToro, 



ceflbMoro n BOCbMoro D-TpurrepoB, S-exoaw 
Koropbix coeflnHeHw c o6ti4efc ujuhoPi, a 

D-BXOflbl COe^MHeHbl C COOTBeTCTByiOU^MM 

BbixoAaM* nepBoro, BTOporo. TpeTbero u 
MeTBepToro D-TpnrrepoB. 
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